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Background 
Spontaneous hepatic rupture is a well recognised but
rare condition. Because of the difficulty in diagnosis, it is
often associated with a high mortality rate. Pregnant
women with HELLP syndrome are more prone to
hepatic rupture, but it can also occur with other liver
pathology. Different modalities of treatment, including
liver resection, packing, hepatic artery ligation and even
liver transplantation have been described for this
condition.
Patients and results
We report a series of five cases, three of which were
associated with pregnancy and two with no identifiable
pathology. Pre-operative diagnosis was not made in any of
these cases.Two of the five patients had hepatic resection,
two had peri-hepatic packing and one was treated with
laparoscopic drainage.
Discussion 
From our experience we conclude that no single form of
treatment is applicable to all cases of hepatic rupture.The
treatment should be individualised ,depending on the extent
of hepatic rupture and the expertise available, to obtain
best outcome.
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Introduction
Spontaneous liver rupture is a rare and life-threatening
condition. It is usually associated with pregnancy, although
it can occur with other liver pathology and, very rarely, in
isolation. It is difficult to diagnose, and the numerous
treatment options suggested for this condition add to the
complexity of the problem. We report a series of five female
patients treated between 1988 and 1998. Three cases were
associated with pregnancy and two had no underlying
pathology. All five patients survived, although one fetus
died.
Case reports
Case no. 1
A 26-year-old primigravida of 38 weeks gestation was
admitted with upper abdominal pain of 3 days duration.
Her antenatal history was uneventful except for a short
period of upper abdominal pain at 6 months of gestation,
which resolved spontaneously. On admission, pulse and
blood pressure were normal and there were no features of
eclampsia or pre-eclampsia. Laboratory investigations
showed a haemoglobin of 8 g/dl, haematocrit 36%, white
cell count 6.8 3 10
9/L, platelet count 325 3 10
9/L and INR
0.94. Liver function tests showed normal serum albumin
and bilirubin; alkaline phosphatase was elevated at 662 U/L
(30–110), ALT at 124 U/L (1–50) and AST at 69 U/L
(8–40). Ultrasound (US) scan of the abdomen revealed a
cystic area on the anterolateral aspect of the right liver,
although the nature of this lesion was unclear. Elective
Caesarean section was performed 1 day after admission
with delivery of a healthy baby. At operation a large
haematoma of the right liver was noted but not disturbed.
A subsequent CT scan and angiogram confirmed the pres-
ence of a very large intrahepatic haematoma. The patient
underwent elective right hepatectomy 7 days after the Cae-
sarean section with an uneventful postoperative course.
Histology of the resected specimen confirmed haematoma
with no fatty change or other underlying pathology. The
patient remains well 9 years after operation. 
Case no. 2
A 28-year-old primigravida was admitted at 38 weeks ges-
tation with a 6-h history of sudden-onset upper abdominal
pain. During the antenatal period there were some features
suggestive of pre-eclampsia with elevated blood pressure
and proteinuria. The patient was haemodynamically stable
and initial blood tests revealed haemoglobin of 13.6 g/dl
and platelet count of 64 3 10
9/L. Liver function tests
showed an alkaline phoshatase of 103 U/L, ALT 177 U/L
and AST 109 U/L.
Because of fetal distress an urgent Caesarean section
was performed through a right paramedian incision, and a
live baby was delivered. There was frank haemoperitoneum
due to bleeding from two tears over segment VI of the liver.
Some bleeding from the spleen was also identified.
Splenectomy and packing of the liver were carried out by
the obstetrician, and the patient was transferred to this
unit. Re-laparotomy and repacking were performed 8 h
later to control continued bleeding. Three days later the
patient returned to theatre and the packs were removed.
The postoperative course was complicated by thrombocy-
tosis, axillary vein thrombosis and pleural effusions. How-
ever, she recovered gradually and was discharged after 31
days in hospital. She remains well and asymptomatic 8
years later.
Case no. 3
A 30-year-old primigravida was admitted at 30 weeks ges-
tation with a history of sudden-onset chest pain. Her ante-
natal period had been uneventful except for one episode of
proteinuria. On initial presentation, the patient was stable
and abdominal examination revealed a non-tender,
normal-for-date uterus with normal fetal heart sounds. In
view of the clinical suspicion of pulmonary embolism the
patient was heparinised pending a ventilation-perfusion
scan the following day. The patient collapsed that evening,
and investigations revealed a haemoglobin of 3 g/dl,
platelets 40 3 10
9/L, INR 2. Liver function tests showed
bilirubin 54 mmol/L, alkaline phosphatase 45 U/L, ALT
355 U/L, AST 516 U/L. After resuscitation an emergency
laparotomy was performed and a dead fetus was delivered by
Caesarean section. There was massive haemoperitoneum
owing to ruptured haematomas of both right and left sides
of the liver. Perihepatic packing controlled the bleeding;
36 h later the packs were removed and the patient made an
uncomplicated recovery. 
Postoperative CT scan demonstrated residual haema-
toma on both sides of the liver. (Figure 1) She was dis-
charged on the 11th postoperative day. Intraoperative
liver biopsy revealed an area of haemorrhagic necrosis
consistent with toxaemia of pregnancy. Three years later
she presented at 26 weeks of her second pregnancy with
right-sided abdominal pain. Liver function tests were nor-
mal. CT scan and subsequent MRI scan showed an abnor-
mal area in the posterior aspect of right liver, which was
consistent with old haematoma. She was closely followed
up over the next 12 weeks. Elective Caesarean section was
performed at 38 weeks gestation, and a healthy female
baby was delivered.
Case no. 4
A 57-year-old woman presented with severe right upper
quadrant and epigastric pain of 2 days duration. She was
pyrexial with right upper quadrant tenderness. A clinical
diagnosis of acute cholecystitis was made as she previously
had gallstones diagnosed on US. Investigations revealed a
haemoglobin of 9.3 g/dl, white cell count of 22 3 10
9/L,
platelets 430 3 10
9/L, bilirubin 6 mmol/L, alkaline phos-
phatase 83 U/L, AST 337 U/L, ALT 10 U/L. The patient
became haemodynamically unstable, requiring large vol-
ume fluid resuscitation. US showed a large abnormal area
in the right liver, which had appearances consistent with
haematoma on CT scan. An angiogram and subsequent CT
scan showed no other underlying pathology. One week
later, she underwent elective laparoscopy and drainage of
the haematoma. Her postoperative period was uneventful,
and subsequent scans confirmed resolving haematoma.
This haematoma disappeared completely without any resid-
ual scarring in 18 months. She remains well 9 years after
operation.
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Figure 1. Postoperative CT scan of case no. 3 showing areas of low
attenuation on both sides of the liver consistent with residual haematoma.
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Hepatic rupture
Case no. 5
A 44-year-old woman presented with right upper quadrant
pain of 6 h duration.
She had been investigated for anaemia in the past, but
no definite cause was found. On admission she had tachy-
cardia and signs of acute abdomen. There was no history of
trauma. Haemoglobin was 8.2 g/dl, haematocrit 22% and
platelet count was 322 3 10
9/L. An emergency laparotomy
revealed blood in the peritoneal cavity and a large liver
haematoma with a shattered right liver; this was treated by
right hemihepatectomy. The postoperative course was
complicated by development of a right pleural effusion and
right subdiaphragmatic collection, which required aspira-
tion. Histology of the resected liver was reported as normal.
The patient was discharged on the 10th postoperative day
and remains well 13 years later.
Discussion
Spontaneous hepatic rupture is rare. The association with
pregnancy was first described by Abercombie, and since
then .100 cases have been reported in the world literature
[1]. It occurs in 1–2% of cases of pre-eclampsia and eclamp-
sia. Eighty percent of the cases of hepatic rupture in preg-
nancy occur in multiparous patients with an average age
.30 years [2]. HELLP syndrome, which consists of haemol-
ysis, elevated liver enzymes and low platelet count, has
been identified as a risk factor [3]. The exact aetiology of
hepatic rupture in this condition is not well understood.
Current theories suggest that vasospasm from increased
sensitivity to circulating vasopressors during pregnancy and
subsequent vascular injury from endothelial damage leads
to formation of microvascular thrombi and necrosis that
result in rupture [4]. 
Spontaneous rupture may also occur in association with
underlying pathology such as adenomas, primary and sec-
ondary malignancies and haemangiomas [5]. It may also be
related to coagulation disturbances and hypertensive disor-
ders [6]. Very rarely, hepatic rupture can occur in the
absence of underlying pathology. Two of five patients in
this series had no demonstrable liver disease.
Hepatic rupture affects the right side of the liver in
75%, left side in 11% and both sides in 14% of cases [1].
Subcapsular bleeding and haematoma usually precede
hepatic rupture. Henny and colleagues described a bi-
phasic presentation [2]. A pre-acute phase may present
with vague abdominal pain and malaise about 1 month
before rupture. In the acute phase there is tearing of
Glisson’s capsule, which results in increasing pain and
vascular collapse.
Diagnosis of this life-threatening condition is often dif-
ficult. During pregnancy a variety of conditions including
abruptio placentae, acute cholecystitis, perforated ulcer,
acute appendicitis or myocardial infarction may be
included in the differential diagnosis. The presence of
haemolytic anaemia, abnormal liver enzymes or low
platelet count either alone or in combination should raise
the suspicion of HELLP syndrome. Two of the three preg-
nant patients in this series had features of HELLP syndrome,
but the diagnosis was not made before laparotomy. Once
suspected, the diagnosis of rupture can be confirmed by US
or CT scan. Angiography is useful in that it can be both
diagnostic and therapeutic. Carbon dioxide intra-arterial
digital subtraction angiography can successfully detect
small extravasations and is more sensitive than conven-
tional angiography [7].
Because this is a rare condition, no single institution has
accumulated enough experience to be able to make con-
clusive recommendations about treatment. However, if the
patient is stable and the liver capsule is intact these
patients can be managed conservatively with regular US
and CT scans. Observation for a period of 6 weeks is
required, as delayed rupture has been described [8]. If the
diagnosis is made during pregnancy, most authors recom-
mend elective Caesarean section to avoid straining during
vaginal delivery, which may precipitate hepatic rupture.
In an unstable patient with rupture of the liver capsule,
operation is usually necessary. Various forms of surgical
procedures have been described in this condition includ-
ing peri-hepatic packing, segmentectomy and hemi-
hepatectomy [9]. Treatment should be tailored to the
individual case to obtain the best outcome. In rare cases,
total hepatectomy followed by liver transplantation may be
the only option available for severe uncontrolled haemor-
rhage [1]. Both packing and formal hepatic resection were
used in this series, although no patients had severe enough
liver disruption to require transplantation. Hepatic artery
interruption, either by angiographic embolisation or at the
time of operation, has also been described in the treatment
of hepatic rupture [10]. Stain and colleagues [10] reported
six cases treated by occlusion of the hepatic artery; three
were treated by angiographic embolisation and three by
hepatic artery ligation at laparotomy, with one death in the
surgical group due to multi-organ failure.
There are no cases of recurrent liver rupture reported
in the literature, and subsequent pregnancies do not
appear to carry an increased risk of liver rupture [11]. In
our series, one patient had a successful second pregnancy
and delivered a healthy baby by elective Caesarean
section.
Hepatic rupture is difficult to diagnose, so a high index
of suspicion – particularly during pregnancy – aided by
haematological and radiological investigation will help to
make the diagnosis. Conservative management may be
appropriate if the patient’s condition is stable and the liver
capsule is intact. Laparoscopic drainage of the haematoma
may also play a role in certain patients. For patients with
continued bleeding, treatment needs to be individualised.
Both packing and formal hepatic resection were used in this
series with no patient/maternal mortality, although there
was one fetal death. 
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